The significant impact of international tourism in stimulating economic growth is especially important from a policy perspective. For this reason, the relationship between international tourism and economic growth would seem to be an interesting and topical empirical issue. The purpose of this paper is to investigate whether tourism specialization is important for economic development in 159 countries over the period 1989-2008. The results from panel threshold regressions show a positive relationship between economic growth and tourism. Instrumental variable estimation of a threshold regression is used to quantify the contributions of tourism specialization to economic growth, while correcting for endogeneity between the regressors and error term. The significant impact of tourism specialization on economic growth in most regressions is robust to different specifications of tourism specialization, as well as to differences in real GDP measurement. However, the coefficients of the tourism specialization variables in the two regimes are significantly different, with a higher impact of tourism on economic growth found in the low regime. These findings do not change with changes in the threshold variables.
Introduction
A compelling reason to analyse tourism is its purported positive effect on economic development in destinations throughout the world. On a global scale, tourism has become one of the major international trade categories that generate foreign exchange earnings, which leads to a positive contribution to the national balance of payments and in the travel account. Tourism is also an effective source of income and employment. Tourism is a major source of income and employment for many local economies.
The contribution of tourism to world GDP is estimated to be approximately 5%.
Tourism's contribution to employment tends to be slightly higher, and has been estimated in the order of 6-7% of the overall number of jobs (direct and indirect) worldwide. For advanced and diversified economies, the contribution of tourism to GDP ranges from approximately 2% for countries where tourism is a comparatively small sector, to over 10% for countries where tourism is an important pillar of the economy. For small islands and developing countries, or specific regional and local destinations where tourism is a key economic sector, the importance of tourism tends to be even higher (UNWTO (2009) ).
According to the World Travel and Tourism Council (WTTC), in many developing regions the travel and tourism sectors have contributed a relatively larger total share to GDP and employment than the world average. The travel and tourism economy GDP, the share to total GDP, the travel and tourism economy employment for all regions in 2009, as well as future tourism in real growth that has been forecast by the WTTC for the next ten years, are presented in Table 1 .
[Insert Table 1 here]
The success of economic development attributed to the tourism sector depends on different aspects. More precisely, the extent of a country's specialization in tourism may have a different effect on economic growth. In this respect, we intend to examine empirically whether tourism's contribution to economic growth can be characterized by three different macroeconomic threshold variables.
The relationship between tourism and development, and implications for an understanding of the potential contribution to the development of destination areas, are conceptualized in the model of Sharpley and Telfer (2004) . The model demonstrates not only the interdependence between tourism and the broad socio-culture, but also the political and economic context within which it operates. The relationship between the potential developmental role of tourism and the consequences of development are recognized as a dynamic tourism-development system in which a multi-directional relationship exists. Therefore, an essential issue is the potential endogeneity associated with the purported contribution of tourism to development. In this scenario, it is important to clarify the relationship between tourism specialization, economic development, and the correction for statistical bias that arises from the endogeneity problem in economic growth models. Therefore, the instrumental variable estimation method is used to accommodate this potentially serious problem.
The main contributions of this paper are as followed. First, no previous studies have rigorously evaluated whether the relationship between economic growth and tourism is different in each sample grouped on the basis of three macroeconomic variables, namely the degree of trade openness, investment share to GDP, and government consumption as a percentage of GDP.
Second, we examine the nonlinear relationship between economic growth and tourism specialization through two powerful methods, namely the panel threshold model of Hansen (2000) and instrumental variable (IV) estimation of a threshold model of Caner and Hansen (2004) . These two models are used to deal with the potential endogeneity of the level of tourism specialization in empirical growth regressions.
The remainder of the paper is organized as follows: Section 2 presents a literature review, Section 3 describes the growth model, Section 4 describes the data, Section 5 presents the empirical specification and methodology, Section 6 reports the empirical results from the panel threshold and IV threshold models, Section 7 gives some concluding remarks.
Literature Review
paper, which was inspired by the Export-Led Growth (ELG) hypothesis, attempted to verify both the ELG and TLG hypotheses for Mauritius. The relationship between disaggregated exports, including international tourism, and economic growth is investigated through a production function, where economic growth is explained by physical and human capital, and is compatible with the new growth theory.
Several recent studies have delved deeper into cross-sectional analysis. Eugenio-Martı´n et al. (2004) random effects and fixed effects models showed that growth in tourism was associated with economic growth only in African countries. A negative relationship was found between tourism and economic growth in Latin American countries, and in the countries with specialization in tourism. However, they did not find any evidence of a significant relationship between tourism and economic growth in the remainder of the groups. Lee and Chang (2008) applied the heterogeneous panel cointegration technique to investigate the long-run comovements and causal relationships between tourism development and economic growth for OECD and non-OECD countries for the 1990-2002 period. A cointegrated relationship between GDP and tourism development was substantiated.
Furthermore, the panel causality test provided an unidirectional causality relationship from tourism development to economic growth in OECD countries, and bidirectional relationships in non-OECD countries.
Regarding previous research on the importance of tourism as a significant growthenhancing factor, there have been few studies which highlighted a possibility that the difference in the comparative advantage in a less productive sector, such as tourism, might lead the country to grow at a different rate. Lanza and Pigliaru (2000) used an analytical framework based on Lucas's two-sector endogenous growth model, in which the growth-effect of different specialization can be easily compared. Based on their work, the model pointed to an important reason as to why tourism specialization is not harmful for growth. They noticed that countries with relatively high tourism specialization are likely to grow fast, and are generally small.
Moreover, their analysis suggested that what matters for explaining specialization in tourism is a country's relative endowment of the natural resources, rather than its absolute size. Therefore, countries with relative abundance of a natural resource will be more specialized in tourism, and are likely to grow faster. Brau, Lanza and Pigliaru (2007) investigated the relative economic performance of countries that have specialized in tourism, from 1980 to 2003. Tourism specialization and small countries are defined simply as the ratio of international tourism receipts to GDP and to countries with an average population of less than one million, during 1980-2003. They found that tourism could be a growth-enhancing factor for small countries, which are likely to grow faster only when they are highly specialized in tourism. Although the paper considered the heterogeneity among countries in terms of the degree of tourism specialization and country size, the threshold variables were not based on any selection criteria. It would be preferable to use selection criteria to separate the whole sample into different subsets in which tourism may significantly affect economic growth. Algieri (2006) analyzed the linkages between economic growth and tourism-based economies. The results showed that tourism can be a significant engine of economic growth when the elasticity of substitution between manufacturing goods and tourism services is less than 1. There are two stylized facts: (1) countries specialized in tourism register good economic performances; (2) these same countries have small dimensions, as defined by international trade theory. Po and Huang (2008 ) use cross-section data (1995 -2005 yearly averages) for 88 countries to investigate the nonlinear relationship between tourism development and economic growth when the degree of tourism specialization (defined as receipts from international tourism as a percentage of GDP) is used as the threshold variable. The results of the nonlinear threshold model indicated that the data for 88 countries should be divided into three regimes to analyze the tourism-growth nexus. The results of the threshold regression showed that a significantly positive relationship between tourism and economic growth is found only in the low and high regimes. However, the potential endogeneity is not taken into account in their economic growth regression. Arezki et al. (2009) quantified the relationship between tourism specialization and growth while correcting for endogeneity by using the instrumental variables technique (IV) for a cross-section of up to 127 countries, over the period 1980 to 2002. The instrument for tourism is the number of UNESCO sites per 100,000 inhabitants in 2002. They showed that the gains from tourism specialization can be significant, and that the result holds against a large array of robustness checks. Adamou and Clerides (2009) investigated the relationship between tourism and specialization, and economic growth. It was found that tourism specialization is associated with higher rates of economic growth at relatively low levels of specialization. The independent tourism's contribution will become minimal at high levels of specialization and tourism can even become a hindrance to further growth. Finally, Figini and Vici (2010) provided an empirical assessment of the relationship between tourism specialization and economic growth. They found that tourism-based countries did not grow at a higher rate than non-tourism based countries, except for the 1980-1990 periods.
Thus, the influence of tourism specialization on economic growth has received much attention in recent studies. To the best of our knowledge, there has not been any analysis that identifies the existence of threshold effects of tourism specialization on economic growth, with correction for potential endogeneity. Unlike previous studies, this paper uses endogenous threshold regression analysis rather than arbitrarily assuming a cut-off point. Furthermore, special attention is given to identify the relationship between tourism specialization with different possible threshold variables which are commonly used in the macroeconomics literature.
The Growth Model
This paper assesses the determinants of growth, where the focus is on the role of tourism specialization based upon the Cobb-Douglas production function within the neoclassical framework. The augmented version of the Solow-Swan neoclassical growth model, developed by Mankiw, Romer and Weil (1992) , hereafter MRW, is of interest. Adopting the MRW neoclassical approach has one advantage in which a simple theoretical framework for empirical growth regression is explicitly derived. Hence, following the MRW framework is a useful foundation for empirical work on economic growth. Although the Solow model, in which the rates of saving and population growth are taken as exogenous, accurately predicts the direction of the effects of saving and population growth, the magnitude of such effects is too large. MRW extended the Solow model by considering a broader measure of the capital stock that includes both human and physical capital, in which both are augmented by investment of a fraction of GDP, while maintaining the assumptions of exogenous technological progress and diminishing returns to all capital. The exclusion of human capital from the Solow model can potentially explain why the estimated influences of saving and population growth appear too large. MRW gave two reasons regarding this point. They found that accumulation of human capital is, in fact, correlated with saving and population growth.
Including human capital in an aggregate production function as a separate factor of production lowers the estimated effects of saving and population growth roughly to the value predicted by the augmented Solow model. This slows the rate of convergence to the steady state, thereby allowing the transitional dynamics to be more important in explaining differences in growth.
However, the MRW model still suggests that when economies have reached their steady states, they will experience the same growth rates in output per worker; which is equal to the common exogenously determined rate of technological progress.
Including human capital can potentially alter not only the theoretical modelling, but also the empirical analysis of economic growth. At the theoretical level, properly accounting for human capital may change the nature of the growth process. At the empirical level, the existence of human capital can alter the analysis of cross-country differences. Thus, the empirical results are likely to be biased from the omitted variables problem.
MRW start from a Cobb-Douglas production function with constant returns to scale:
where Y is output, K is physical capital, H is human capital, L is labour supply, and A is the level of technology. MRW assume that investment rates in physical and human capital are constant at and , respectively, and that both types of capital depreciate at a common rate .
Technology grows at the same exogenous rate, g, across countries, while the labour force grows at differing rates n. The initial level of efficiency, A(0), is assumed to vary randomly across countries, and this can be used to justify the error term. In addition, is assumed to represent decreasing returns to all capital.
The dynamic equations for k and h are given by
where , , and are the levels of output per effective unit of labour, the stock of physical capital per effective unit of labour, and the stock of human capital per effective unit of labour, respectively. Equations (2) and (3) imply that k and h converge to their steady state values, and , defined by
Substituting (4) into the production function and taking logarithms gives the following expression for steady state income per capita:
This equation shows how income per capita depends on population growth and the accumulation of physical and human capital. In the empirical growth literature, the physical capital saving rate was approximated by the investment share in GDP, while human capital is essentially a linear function of the rate of secondary school enrolments. Nonetheless, there is an alternative way to express the role of human capital in determining income in this model.
Combining (5) with the equation for the steady-state level of human capital given in (4), yields an equation for income as a function of the rate of investment in physical capital, the rate of population growth, and the level of human capital:
Equations (5) and (6) 
The model suggests a logarithmic regression to examine the rate of convergence.
Equation (7) implies that (8) where is income per effective worker at some initial point of time and .
Subtracting from both sides so as to obtain a partial adjustment process,
Equation (11) can be rearranged as follows:
Let , and substitute intio equation (5): (11) It is obvious that, in the augmented Solow model or MRW model, the growth of income is a function of the determinants of the ultimate steady state and the initial level of income. The negative coefficient of the initial income implies the convergence process. In contrast to endogenous growth models, the MRW model predicts that countries with similar technologies and rate of accumulation and population growth should converge in income per capita. Yet this convergence occurs more slowly than the Solow model suggests.
We can express equation (11) in the form of a panel specification, as can be treated as a time-invariant individual country-effect term and gt as the time specific effect. Islam (1995) noted that equation (11) was based on an approximation around the steady state, and was supposed to capture the dynamics toward the steady state. If the character of approaching the steady state of the convergence process remains unchanged over the period as a whole, then considering that process in consecutive shorter time interval should also reflect the same dynamic process.
As noted in Temple (1999) 
Data
The countries in the sample were selected based on data availability. Tourism data cause the main constraint in our analysis. Subject to such criteria, 159 countries are used in the sample, as given in Table 2 . Annual data from 1989 to 2008 for 159 countries and 20 annual observations were organized in a five-year averaged panel data format in order to smooth out business cycle fluctuations and the effects of particular events. The empirical literature on economic growth usually emphasizes the reduction in measurement errors, as well as avoiding problems associated with missing observations in a specific year for a country in the sample. We have four periods, namely 1989-1993, 1994-1998, 1999-2003, and 2004-2008 , in which the procedure of directly averaging the values of the variables has been taken. In addition to a broad panel of 159 countries, we also have a pure cross-section averaged over the same period in order to identify the threshold effects in the tourism and growth relationship through a cross-sectional instrument variable (IV) threshold approach.
[Insert Heston et al. (2009) [1989] [1990] [1991] [1992] [1993] .
The descriptions for all six institutional variables are as follows (Kaufmann, et al. (2009);  (1) Voice and accountability: captures perceptions of the extent to which a country's citizens are able to participate in selecting their government, as well as freedom of expression, freedom of association, and a free media.
(2) Political stability and absence of violence: captures perceptions of the likelihood that the government will be destabilized or overthrown by unconstitutional or violent means, including politically-motivated violence and terrorism.
(3) Government effectiveness: captures perceptions of the quality of public services, the quality of the civil service and the degree of interdependence from political pressures, the quality of policy formation and implementation, and the credibility of the government's commitment to such policies. Table 3 .
[Insert Table 3 here]
Empirical Specification

Panel Threshold Model
The main purpose of this paper is to use a threshold variable to investigate whether the relationship between tourism specialization and economic growth is different in each sample grouped on the basis of certain thresholds. This is to determine if the existence of threshold effects between two variables is different from the traditional approach, in which the threshold level is determined exogenously. If the threshold level is chosen arbitrarily, or is not determined within an empirical model, it is not possible to derive confidence intervals for the chosen threshold. The robustness of the results from the conventional approach is likely to be sensitive to the level of the threshold. The econometric estimator generated on the basis of exogenous sample splitting may also pose serious inferential problems (for further details, see Hansen (1999 Hansen ( , 2000 ).
The critical advantages of the endogenous threshold regression technique over the traditional approach are as follows: (1) it does not require any specified functional form of nonlinearity, and the number and location of thresholds are endogenously determined by the data;
and (2) asymptotic theory applies, which can be used to construct appropriate confidence intervals. A bootstrap method to assess the statistical significance of the threshold effect is also available in order to test the null hypothesis of a linear formulation against a threshold alternative.
For the reasons given above, we used the panel threshold regression method developed by Hansen (1999) to search for multiple regimes, and to test the threshold effect in the tourism and economic growth relationship within a 5-year panel data set. The possibility of endogenous sample separation, rather than imposing a priori an arbitrary classification scheme and the estimation of a threshold level, are allowed in the model. If a relationship exists between these two variables, the threshold model can identify the threshold level and permit testing of such a relationship over different regimes categorized by the threshold variable.
Although the Hansen (2000) approach is commonly used in cross-sectional analysis, it can also be extended to a fixed effect panel, provided that no endogenous problem exists.
Specifically, the method requires that all explanatory variables are exogenous. In some circumstances, especially in empirical growth models, the key variables for economic growth are likely to be endogenous. In an economic model, a variable is endogenous when there is a correlation between the variable and the error term. Endogeneity can arise as a result of measurement error, autoregression with auto correlated errors, simultaneity, omitted variables, and sample selection errors. The problem of endogeneity occurs when one or more regressors are correlated with the error term in a regression model, which implies that the regression coefficient in an OLS regression is biased. Thus, the Hansen (2000) approach will no longer be applicable. In order to overcome the endogeneity problem, instrumental variable estimation of the cross-sectional threshold model introduced by Caner and Hansen (2004) is also used.
Hansen ( is the fixed individual effect, and the error is assumed to be independently and identically distributed (iid), with mean zero and finite variance .
The threshold value ( ) is estimated using the least squares method developed by Hansen (2000) . A bootstrap procedure is used to obtain approximate critical values of the test statistics which allows one to perform the hypothesis test for the threshold effect. If the bootstrap estimate of the asymptotic p-value is smaller than the desire critical value, then the null hypothesis of no threshold effect is rejected. After a threshold value is found, the confidence intervals for the threshold value and slope coefficients are then estimated. A similar procedure can also be conducted to deal with the case of multiple thresholds. The possibility of existence of more than one threshold represents another advantage of this method over the traditional approach.
Our focus is to assess the role of tourism specialization on economic growth. The economic growth regression based on the neoclassical growth model described in the previous session is augmented with the tourism variables in order to investigate empirically the relationship between tourism specialization and economic growth varies across subsamples grouped on the basis of various threshold variables. The empirical specification of the economic growth regression, with tourism specialization within the panel threshold model framework, is represented as follows: (14) where ) is the indicator function;
is the growth rate of real GDP chain per worker (rgdpwok). We also use different definitions for income, namely real GDP chain per capita (rgdpch) and real GDP Laspeyres per capita (rgdpl) in order to check whether the result is robust to the different specifications of the real GDP growth rate;
is the tourism specialization variable that is widely used as a proxy for the influence of international tourism in most empirical tourism studies. There are several alternatives to measure the volume of tourism discussed by Gunduz and Hatemi (2005) . One is tourism receipts, which is the volume of earnings generated by foreign visitors, a second is the number of nights spent by visitors from abroad, and a third is the number of tourist arrivals.
Depending on the availability of data for most countries in our sample, the second cannot be considered. As a result, three measures of tourism are used to check whether the impact on economic growth is sensitive to different specifications of tourism measurement.
The selected tourism variables are as follows (Sequeira and Campos, 2007) :
(1) tourist arrivals as population proportion (TA);
(2) tourism receipts as a share of exports of goods and services (TRE);
(3) tourism receipts as a share of real GDP (TRG).
is the threshold variable used to examine whether tourism plays a different role in the growth process due to the differing regimes endogenously categorized by three criteria, namely degree of trade openness ( ), investment share to GDP ( ), and the government consumption expenditure as a percent of GDP ( ). These threshold variables are highly related to international tourism policies. Specifically, the degree of trade openness could be used to capture the relevance of a country to international trade. Clearly, international tourism and international trade are two major sources of foreign currency for small, as well as larger economies. We use trade openness as the criteria to verify whether the impact of tourism specialization on economic growth differs across regimes. The investment share to GDP is also used as a threshold variable as investment is an important factor to support tourism expansion.
The extent of government consumption involvement in the economy represents governmentinduced distortions. In our analysis, we consider whether the impact of tourism specialization at different levels of government-induced distortions different across countries.
represents the vector of other explanatory variables and control variables which are:
is the 5-year average of real GDP chain per worker for panel threshold analysis (and real GDP chain per capita and real GDP Laspeyres per capita, depending on which specification is used as the dependent variable) from the previous period, which is used to capture the convergence process. It is also defined as the real GDP chain per worker (or real GDP chain per capita and real GDP Laspeyres per capita) in the initial year (1989) for instrumental variable threshold analysis (a negative sign is expected);
is the investment share of real GDP per capita, which is used as a proxy for physical capital investment (a positive sign is expected);
is the stock of human capital (currently, a common proxy is the average years of schooling in the population, but there might be a problem with this proxy due to excluding the quality of education: omitting the quality may decrease human capital accumulation, and bias the results, so we use an alternative proxy for human capital, which is public spending on education as a percentage of GDP, and can be used to capture the quality of education as well as human capital investment);
is the population growth rate (a negative sign is expected);
is trade openness in constant prices, which is used to measure the impact of openness of the economy in its growth performance, and is consistent with the current emphasis on the export-led growth hypothesis (a positive sign is expected);
is the ratio of government consumption to GDP, which measures the extent of government involvement in the economy, and can also capture the effects of distortions induced by government);
The six institutional variables used in the model are as follows:
is an indicator of voice and accountability;
is an indicator of political stability and absence of violence;
is an indicator of government effectiveness;
is an indicator of regulatory quality;
is an indicator of the rule of law;
is an indicator of the control of corruption.
The inclusion of institutional variables in empirical growth studies has recently been taken into consideration because the quality of institutions is regarded as a pre-condition to exploit natural and/or historical endowments which tourism development relies on (Brau et al., 2009 ); moreover, the inclusion of such an important explanatory variable identifies a further possible channel whereby tourism could affect economic growth through institutions (a positive impact is expected);
is the individual (country) effect, is a time effect, and is independently and identically distributed across countries and years.
Instrumental Variables (IV) Threshold Model
Next, we briefly introduce the Instrumental Variable (IV) threshold model developed by Caner and Hansen (2004) . This approach is carried out with the pure cross-sectional data averaged over 1989-2008, such that there is one observation per country.
The observed sample is , where is real valued, is a m-vector, and is a k-vector, with . The threshold variable, , is an element or a function of the vector , and must have a continuous distribution. The data are either a random sample or a weakly dependent time series, so that unit roots and stochastic trends are excluded.
The structural equation of interest is which may also be written in the form
The threshold parameter is , where is a strict subset of the support of . This parameter is assumed to be unknown and is to be estimated.
The reduced form is a model of the conditional expectation of , given :
where , and the parameter is unknown.
The reduced form threshold parameter, , may equal the threshold, , in the structural equation, but this is not necessary, and this restriction will not be used in estimation. Caner and Hansen (2004) estimate the parameter sequentially. First, they estimate the reduced form parameter by OLS. Second, they estimate the threshold, , using predicted values of the endogenous variable,
. Third, the slope parameters, and , are estimated by 2SLS or GMM on the split samples implied by the estimate of .
It is widely perceived that the effect of tourism specialization on economic growth gives rise to the possibility of both endogeneity and thereby a reverse relationship. Unobservable variables such as managerial skills that are crucial inputs in tourism activities, could directly explain both high economic growth and a high level of tourism. Moreover, security and health issues, such as political stability, criminality and malaria, are detrimental to both tourism and growth (Arezki et al., 2009 ). We then apply instrumental variable estimation of a threshold model proposed by Caner and Hansen (2004) to avoid the endogeneity problem and to investigate the threshold effect of tourism specialization on economic growth. The IV threshold regression takes the form:
where ) is the indicator function, is the vector of keys variables which are , , , into (16) . Then the threshold parameter, , is estimated using OLS. Finally, the slope coefficients are estimated using GMM on the split samples.
Empirical Results
The main objective is to investigate the threshold effect of tourism specialization on economic growth by applying endogenous threshold regression techniques rather than arbitrarily assuming cut-off points through a theoretical specification within the panel and cross-sectional growth regression frameworks. In both frameworks, we select three key variables as threshold variables for tourism specialization and growth relationship. Specifically, the selected threshold variables are the degree of trade openness, investment share to GDP, and the government consumption expenditure as a percentage of GDP.
The robustness of the tourism specialization and growth relationships is checked by using different definitions of tourism specialization and the growth rate of real GDP per capita. Three tourism specialization definitions are used to quantify the impact of international tourism specialization on economic growth, namely tourist arrivals as a proportion of the population (TA), tourism receipts as a share of exports of goods and services (TRE), and tourism receipts as a share of real GDP (TRG). We also use various measurements of real GDP per capita, namely growth rate of real GDP chain per capita (rgdpch), growth rate of real GDP chain per worker (rgdpwok), and growth rate of real GDP (Laspeyres) per capita (rgdpl), which are obtained from the Penn World Table 6 .3 (PWT).
Results from panel threshold regression
The descriptive statistics for the variables used in the 5-year panel threshold model are reported in Tables 6, 7 and 8.
These three tables report the results from the threshold regression, where trade openness, investment share to GDP and government consumption are used as the threshold variables. The first conclusion to be drawn from Tables 6,7 and 8 is that the initial value of real GDP per capita is negative and statistically significant for all growth regressions for each possible threshold. The coefficients are not especially different across these three models. Moreover, the coefficients of initial income in models 1, 2 and 3 do not differ across three possible thresholds. The negative and significant effect of initial income is evidence of conditional convergence in the growth process, which predicts higher growth in response to a lower starting real GDP per capita, and the important influence on the growth rate (see Barro and Sala-i-Martin (2003) ).
Second, the estimated coefficient of trade openness is found to be positive and significant for all regressions across the three threshold variables, which supports the positive influence of trade on economic growth. Third, the investment share to GDP, which is a proxy for physical investment, has a positive effect on economic growth. Fourth, the population growth rate and government consumption are found to have negative effects on economic growth, but are not statistically significant in all regressions. Fifth, the coefficients of public investment in education are statistically significant and positive for most regressions over the three threshold variables.
This finding is consistent with the literature on human capital and growth, which suggests that the accumulation of human capital can promote economic growth. Finally, the role of institutions, by introducing various measures of institutional quality, is found to be positive and significant for some regressions across the three thresholds. This confirms that a strong social infrastructure is influential in explaining the economic development process.
[Insert Tables 6, 7 and 8 here]
Focusing on the coefficients of tourism specialization, namely TA, TRE and TRG, the results for the three economic growth models indicate that there is a positive (and typically significant) relationship between tourism specialization and economic growth across three different economic growth specifications. The coefficients associated with tourism specialization are robust to different tourism specialization definitions in each growth model, and this is consistent with the different threshold variables. Tourism specialization alone plays an ambiguous role in contributing to economic growth for two regimes. The higher impact of tourism on economic growth is sometimes found in regimes 1 and 2.
Results from IV threshold regression
In order to examine the contribution of tourism specialization to economic growth with different thresholds and regimes, the potential endogeneity of the level of tourism specialization in the growth regression needs to be taken into account. Ignoring this issue can lead to biased estimates of the coefficient associated with tourism in the growth regression, in which several explanatory variables are likely to be endogenous. Therefore, we apply instrumental variable estimation of an endogenous threshold model, as recently developed by Caner and Hansen (2004) , to the pure cross-sectional data averaged over 1989-2008. The possible threshold effect of tourism specialization on economic growth is estimated, while the endogeneity problem is mitigated. The estimator for the threshold value involves two stage least squares (2SLS), and the estimates of the slope parameters are obtained by using generalized method of moment (GMM).
Following Arezki et al. (2009) The descriptive statistics for the variables used in the cross-sectional IV threshold model are reported in Table 5 . Tables 9, 10 [Insert Table 5 (2c) and (3a)-(3c) are organized in the same manner for the rgdpwok and rgdpl growth regressions, respectively.
In The relationship between tourism specialization and economic growth is found The results obtained by Adamou and Clerides (2009) are supportive in this respect. They find that specialization in tourism adds to a country's rate of economic growth, but it does so at a diminishing rate. This means that, at high levels of specialization the independent contribution of tourism to economic growth becomes minimal, and tourism can even become a hindrance to further growth. This interesting finding can be explained by the fact that the tourism destinations which have already achieved higher tourism specialization may import capital goods in order to support tourism expansion which, in turn, leads to a higher degree of trade openness.
Furthermore, a sub-optimal use of natural resources of a country with relative endowment of natural resources might induce the country's loss of comparative advantage in tourism with a lower contribution of tourism, and possibly also cause unsustainable economic growth in the long run.
The negative sign associated with initial income (the natural logarithm of real GDP per capita in 1989) supports the convergence hypothesis, some of which are significant. Regarding the influence of initial income on the growth rate, two estimation methods yield substantially different results. Such differences arise because initial income is measured differently based on alternative estimation methods. The initial income in a 5-year panel (a fixed effect panel), for instance, is defined as the 5-year average of income from the previous period. However, the initial income commonly used to check for convergence in the growth process in a pure crosssectional analysis is income in the initial year. The difference in the coefficients of initial income in both methods emerges from differences in specification.
Trade openness provides evidence of the positive impact on economic growth. Note that the slightly greater magnitude is found in the higher-trade opening regime, which implies that the more open countries exert a powerful impact on economic prosperity. Investment share to GDP is found to be positive across all three models, but only a few are found to be statistically significant. The regressions also provide evidence of the negative impact of the population growth rate, the negative impact of government consumption, and the positive impact of six measures of institutional quality on economic growth. The coefficients of public investment in education for economic growth are found to be significantly positive for most regressions. This confirms that human capital plays a crucial role for economic growth, and that the inclusion of public expenditure in education in the economic growth regression is an accurate measure of human capital. The finding that human capital accumulation promotes economic growth is supported by several studies (see, for example, Barro (1991) and Barro and Lee (2001) ).
Differences in the coefficients of the key variables between regimes are of particular interest. It is observed that the coefficients of all variables in the low regime are similar in magnitude to those in the high regime for each corresponding economic growth specification.
This empirical finding does not change as the threshold variable under consideration changes.
[Insert Table 9 here]
In Table 9 . With respect to the sign of the other coefficients, trade openness, investment share to GDP, and institutional variables have a positive impact on economic growth, while population growth and government consumption have a negative impact. As in Table 9 , public investment in education typically has a positive impact on economic growth. It is observed that the coefficients of all variables in the low regime are similar in magnitude to those in the high regime for each corresponding economic growth specification.
The impact of tourism and economic growth seems consistent with the results in Table 9 .
The three tourism variables yield similar impacts on economic growth in each model. This implies that the impact of tourism specialization on economic growth is robust to the various specifications of tourism specialization. Although the significantly positive impact on economic growth is found, such impacts in different regimes are not the same. Tourism specialization has a slight effect on economic growth in the high-investment share countries, while the lowerinvestment share countries have a higher impact. The coefficients associated with the three tourism variables range from 0.0129 to 0.025 for the low-investment share regime, and from 0.00402 to 0.0062 for the high-investment share regime. Examining the list of countries with the investment share to GDP is greater than the estimated threshold value, it is found that 23.71%
(or 21.66%) of countries with investment share to GDP greater than 17.5268% (or 13.1726%), for example, are identified as "tourism countries".
[Insert Table 10 here]
The results from three different growth specifications with government consumption expenditure as a percent of GDP as a threshold variable, are reported in Table Overall, the sign of the coefficients of the common regressors for economic growth are consistent with those reported in the previous tables. Moreover, similar magnitudes of the coefficients of all the variables across the two regimes in each corresponding economic growth specification are observed. In addition, it is found that government consumption has a largely negative impact in the high-government spending regime, while the low-government spending regime experiences lower negative impact on economic growth. This finding is of interest in the government spending and economic growth relationship. Economic theory does not automatically generate strong conclusions about the impact of government outlays on economic performance. Indeed, there are circumstances in which lower levels of government spending might enhance economic growth and other circumstances in which higher levels of government spending would be desirable.
The "Rahn Curve" measures the relationship between different levels of government spending and economic performance. The growth-maximizing point on the Rahn Curve is the subject of considerable research. Experts generally conclude that this point is somewhere between 15%-20% of GDP, although it is possible that these estimates are too high since statistical studies are constrained by a lack of data for countries with limited governments (Larson, 2007 Therefore, countries in the high government-spending regime can be considered as countries where higher government spending leads to a lower growth performance.
[Insert Table 11 here]
Concluding Remarks
Tourism specialization has significant potential beneficial economic impacts on the overall economy of tourism destinations. This paper has not investigated the direction of the relationship between economic growth and tourism, but whether tourism specialization has the same impact on economic growth in countries that differ in their degree of trade openness, investment share to GDP, and government consumption as a percentage of GDP. In order to examine the contribution of tourism specialization to economic growth, the analysis is undertaken with different threshold variables and regimes through the panel threshold regression model of Hansen (2000) and IV threshold model of Caner and Hansen (2004) . A 5-year averaged panel data set and a pure cross-sectional data set of 159 countries over the period 1989-2008 were used.
The results obtained from the panel threshold model of Hansen (2000) showed that economic growth is boosted by means of trade openness, investment share, public investment in education, and institutional variables, while population growth and government consumption have negative effects. Initial income, trade openness, and public investment in education are significant in most regressions, and this remains unchanged as the threshold variable changes. However, the degree of influence of tourism specialization on economic growth in different regimes does not hold for several regressions or for different threshold variables. As a result, there is no consensus regarding whether tourism specialization has the same impact on economic growth for different values of the threshold variables.
We applied instrumental variable estimation of a threshold regression approach, developed by Caner and Hansen (2004) Focusing on the coefficients of tourism specialization, namely TA, TRE and TRG, the results for the three economic growth models indicate that there is a significant and positive relationship between tourism specialization and three economic growth specifications. The robustness of such a relationship is illustrated by the qualitatively unchanged direction of the coefficients associated with the tourism specialization variables. The significant impact of tourism specialization on economic growth in most regressions is robust to the different specifications of tourism specialization, as well as to the different real GDP measures. However, the coefficients of these tourism specialization variables in the two regimes are significantly different, with the higher impact of tourism on economic growth found in the lower regime.
These findings do not change as the threshold variables under consideration change.
The greater reliance on tourism through three tourism specialization definitions increases the economic growth rate, but relatively less than that of the countries in the lower-trade openness regime or lower-investment regime. Countries with a very high degree of trade openness and investment share to GDP are likely to experience lower benefits from tourism development on economic growth. This could be explained by the fact that the development of the tourism sector in these countries possibly relies on investment in fixed capital formation in order to provide the necessary supply of tourism. Furthermore, there is supporting evidence to suggest that many destinations, particularly emerging tourism countries, have attempted to overcome the lack of financial resources to speed up the process of tourism-specific infrastructure development. With limited opportunities for local public sector funding, these countries have been offered funding by international development organizations, or international companies, to make them more attractive as tourism destinations. Although foreign capital investment can generate extra income and growth from international tourist earnings for the host country, it can also generate greater leakages than domestic capital investment from local private and government sources. In addition to the leakages being remitted to the source of international funds, more imported goods may be used to support the tourism industry. As a result, these factors could cause the contribution of tourism to GDP to be lower than expected.
On the other hand, countries with relatively low trade openness, investment share to GDP, and government consumption share to GDP, are possibly developed or developing, and their economies may not be so heavily dependent on the tourism sector. Conversely, they might be able to develop other non-tourism sectors that could make a greater contribution to overall economic growth. However, we have seen that tourism development in some countries, especially in regime 1, may make substantial contributions to economic growth.
In summary, tourism growth does not always lead to substantial impacts on economic growth. If the economy is too heavily dependent on the tourism sector, tourism development may not lead to impressive economic growth since the overall contribution of tourism to the economy could be reduced by many factors. It is important to consider the overall balance between international tourism receipts and expenditures, the degree of development of domestic industries, and their ability to meet tourism requirements from domestic production. Should these issues be constantly ignored, then such a country would likely experience lower benefits than might be expected, regardless of whether they are considered to be a country with a high degree of tourism specialization.
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